Sarah McAnulty from the University of Connecticut has been studying an intriguing symbiotic relationship between a type of bacteria and the Hawaiian bobtail squid. She hopes to better understand their unique interaction and how the squid's immune system mediates it.
WHAT DO WE KNOW ABOUT THE HAWAIIAN BOBTAIL SQUID? The Hawaiian bobtail squid (Euprymna scolopes) is found in the shallow waters of coastal Hawaii. The squid has amazing camouflaging abilities in that it's able to 'disappear' as it swims through open waters at night. The squid's secret lies in a symbiotic relationship with a certain species of bacteria (Vibrio fischeri) that lives in its light organ.
HOW DOES THE CAMOUFLAGING SYSTEM WORK? "The squid's light organ is a two-sided pouch that holds bioluminescent bacteria -V. fischeri," Sarah explains. "There is a filter that ensures the right colour light is emitted. There are even little areas of silver tissue that act like reflectors to control the light. All of that is surrounded by an ink sac."
How does this translate into open-water camouflaging abilities? Well, when the squid enters open waters to hunt at night, the bacteria emits a certain kind of light; in return for a sugary, amino acid solution. The light that V. fischeri emits is almost identical to the moonlight that is shining down on the squid from above. The result? The squid is virtually invisible to predators looking up from the seafloor. Sarah explains that this camouflage technique is known as 'counterillumination'. I'm sure you would agree with Sarah when she says, "The symbiosis between V. fischeri and Hawaiian bobtail squid is super cool!" HOW DOES THE SQUID SEEK OUT AND COLLECT V. FISCHERI? Sarah admits that this is quite a challenging question to answer. There are incredible hurdles that the bacteria must overcome to find its way into the light organ. For example, they need to survive nasty chemicals outside the light organ, actively swim down special ducts, and then survive other internal chemicals on their journey to the light organ.
At this stage, it appears that the bacteria's success has something to do with the squid's SOME BACTER IA IS GOOD FOR US There are 'good' and 'bad' bacteria. Of course, bad bacteria are those that make humans sick. But some bacteria are beneficial to humans; and without them, we wouldn't survive. They help us to digest our food and fight disease, for example. immune system. It can distinguish V. fischeri from other bacteria and reject the unwanted ones. "The squid has special immune cells called haemocytes," Sarah explains, "and when those haemocytes encounter a bacterium that shouldn't be there, they bind to the bacterium and then effectively eat it." However, that doesn't seem to happen in the case of V. fischeri. It's a pretty amazing immune system for a little squid that is a mere 3.5 centimetres in length! HOW CAN THIS KNOWLEDGE BENEFIT HUMANS? We know that we need good bacteria to strengthen our defence systems against disease. And yet, we still get infections and become sick. Why that is occurs is the focus of many scientists' work. Sarah explains: "Scientists have been looking at how bacteria that make us sick at times remain undetected, or somehow overcome our immune system. We're now realising that it's way more complicated than that, and that our beneficial bacteria is 'talking' to us all the time." So, there's a lot to be gained from understanding the Hawaiian bobtail squid's symbiotic relationship with V. fischeri; especially the immune system processes that control it. Sometime in the future, we might be able to mimic the mechanisms the bobtail squid and other animals use to improve our very own immune systems and disease fighting capabilities. 
SARAH MCANULTY

RESEARCH PROJECT FUNDER (RESEARCH) OPPORTUNITIES IN MAR INE BIOLOGY
• You could start by gaining employment or volunteering in an industry that works with animals, especially marine animals.
• In most cases, you'll need to do an undergraduate degree in science specialising in biology or marine science. Then you can branch out into marine biology at the postgraduate level. Check with your local universities to see what they offer.
• Some community colleges offer shorter, 2-year associate degrees in marine science, and these connect students with 4-year college degrees. The Southern Maine Community College, for example, offers such a course.
• More established marine biologists may earn from about $35,000 to about $80,000. The median pay, according to the Bureau of Labour Statistics, is about $62,000, but they lump marine biologists in with zoologists and wildlife biologists. That means that I'm in school studying to get a PhD. At this point, school really looks more like a full-time job than the school you might be familiar with now. I work in the lab, do experiments, process data, and then write it up and share it with people. I used to take classes, but I'm far enough along now that I don't have to take any more.
WHAT DO YOU HAVE TO DO TO BECOME DR SARAH MCANULTY ?
I just need to write up my data, publish it, and then write my thesis. HOW DID YOU COME UP WITH THE IDEA?
The idea came from an observation I made. I noticed a growing distrust towards science, both in the media and on the internet -it really seemed like a mess! In trying to understand why people weren't trusting science, I searched 'scientists' and the results were bleak -it wasn't very representative of the diversity in STEM that I've seen in my career. I figured if I could find a way to get real scientists talking to people that it may help the situation. I wanted to help people to know and trust real scientists. And the best way to do that is to just meet them! 
WHAT IS SKYPE A SCIENTIST?
Skype a Scientist is about connecting the lab to the classroom and encouraging students to get to know real scientists. Just imagine, you're sitting in class and on the projector screen -live in front of you -is a friendly, enthusiastic and knowledgeabl e scientist ready to answer your questions.
WHAT DO STUDENTS GET OUT OF SKYPE A SCIENTIST?
In addition to answering their questions, Skype a Scientist allows students to get a glimpse into life as a scientist. This is a notable feature because, as Sarah points out, "many of the examples of scientists in TV and movies are not particularly realistic, so seeing real scientist life can help folks decide whether science might be for them." So, students get some much-needed guidance. Perhaps it's the encourageme nt they need to reach out for a career in STEM.
Another benefit is that students, whether they're into science or not, learn to differentiate real science and real scientists from the often-inaccur ate representatio ns in the media. This is an invaluable skill and helps us to make informed decisions about society. 
